Introduction
The diagnosis of nonconvulsive status epilepticus (NCSE) is often challenging in elderly individuals because various symptoms of this condition overlap with those of other conditions that are common in this population. 1, 2 However, NCSE is more prevalent in this age group, and its mortality and morbidity are much higher. 2 Thus, a comprehensive understanding of the various clinical features of NCSE is important for managing elderly individuals with NCSE. We describe a patient who showed sudden cognitive impairment and behavioural changes with intermittent brief, vivid, complex visual hallucinations as manifestations of NCSE. Ictal neuropsychological tests and subtraction ictal SPECT coregistered on MRI (SISCOM) were helpful in understanding the mechanism of this unusual case.
Case
A 74-year-old right-handed woman with a formal education of 2 years was brought into our hospital due to cognitive impairment and episodic visual hallucinations, which developed 5 days earlier.
Her family members told us that she had become a quite different person since the onset of the visual hallucinations. She was easily upset, asked the same questions repeatedly, and was occasionally unable to find her bed in her room. The visual hallucinations were stereotypical: a bowl of pork rib broth or a flashing clock suddenly appearing in the left visual field. These hallucinatory experiences occurred dozens of times each day and persisted for several minutes. Intense fear overwhelmed the patient at such times, and she screamed and gestured to remove the images.
She had a 20-year history of hypertension and had left hemiparesis due to a right putaminal haemorrhagic stroke 15 years earlier. However, she could take care of herself and was cognitively intact; she was capable of managing money, giving appropriate advice to her family, and teaching simple arithmetic to her grandchildren. She had been in good health and was taking antihypertensive medication.
On admission, the physical examination was unremarkable. A neurological examination revealed that she was disoriented to time, had trouble recalling three words, and tended to neglect the left visual field. Except for her previous left hemiparesis with increased deep tendon reflexes, no other distinct abnormality was found. The results of routine blood tests were within normal ranges. CT performed at the time of admission revealed cerebromalacia in the right putamen and nearby white matter but no other abnormality.
Comprehensive neuropsychological testing was performed. Scores lower than 1.5 standard deviations (SDs) compared with age-and education-matched normal persons were considered abnormal. She was attentive on the digit-span test. Language fluency, comprehension, and repetition were preserved. A 74-year-old woman with left hemiparesis due to a previous stroke presented with the sudden development of cognitive impairment and episodic complex visual hallucinations as manifestations of nonconvulsive status epilepticus (NCSE). Neuropsychological tests performed during NCSE demonstrated deficits encompassing several cognitive domains. The short-lasting complex visual hallucinations were stereotypical, vivid, and accompanied by intense fear. The seizure activity in the right temporoparieto-occipital region, as documented by SISCOM and electroencephalogram (EEG) recording, was thought to be due to an unusual clinical presentation of NCSE. Subcortical cerebromalacia likely blocked the propagation route, restricting the ictal activities within this area.
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However, she showed frequent typographical errors and obtained a low score (<À2 SDs) on the Korean version of the Boston Naming Test. She neglected the left lower section on a letter-cancellation test and showed frequent errors on an arithmetic test. She could not copy the Rey-Osterrieth complex figure, drawing only the right part of the figure, and was unable to remember doing so later. On the Seoul Verbal Learning Test (SVLT), she could recall substantial items immediately but remembered only one 30 min later. She showed perseveration on a Luria loop and alternating triangle and square test. Her word fluency was impaired in both the semantic and phonemic categories.
An electroencephalogram (EEG) was performed immediately after the neuropsychological testing to evaluate her frequent brief visual symptoms (Fig. 1 ) and showed very frequent widespread rhythmic sharp waves or slow waves. She was attentive and appropriately responsive during the recording.
The ongoing background activities were punctuated by ictal visual hallucinations. After several seconds of suppression of the ongoing widespread rhythmic sharp waves, repetitive spikes started from the T6 electrode and spread into adjacent areas. She immediately and fearfully shouted ''the same pork broth appears'' and waved her arms to remove it. She responded well to simple questions and did not demonstrate seizure-like movements. During the entire event, ictal EEG activities were most active at the T4, T6, C4, P4, and O2 electrodes, and the entire event persisted for a few minutes. Approximately 30 s later, the EEG returned to its previous pattern. The ictal semiology and accompanying EEG were similar in the three events observed.
Under EEG monitoring 3 h after the latest visual seizure, 99m Tc-ECD was injected for ictal SPECT, revealing widespread rhythmic sharp waves. After the scan, we injected intravenous lorazepam (4 mg), which abolished the ongoing rhythmic EEG discharges. Valproate (600 mg/day) was prescribed thereafter. Brain MRI performed the next day revealed water restriction in the right temporo-parietal cortex on diffusion-weighted imaging. It was not accompanied by signal changes in apparent diffusion coefficient imaging or T2 fluid-attenuated inversion recovery, suggesting vasogenic oedema related to status epilepticus. She improved markedly and had no further visual hallucinations after the lorazepam injection. Seven days after the start of antiepileptics, a follow-up EEG was performed. The epileptiform discharge was no longer noted. Intermittent focal slowing in the right hemisphere was observed, during which interictal SPECT was performed. Thereafter, SISCOM images were obtained (Fig. 2) . Ictal hyperperfusion was considered significant only when regional differences between the ictal and interictal states were >2 SDs. The medial occipitotemporal gyrus, posterior part of the hippocampus and entorhinal cortex, fusiform gyrus, occipital cortex, and parietal cortex were hyperperfused.
A follow-up neuropsychological test demonstrated marked improvements in time orientation, letter cancellation, naming, calculation, verbal and visual memory, and frontal executive function. Although her visual performance, tested by RCFT, was much improved, it remained impaired, reflecting more errors in the left side, which was likely due to her previous stroke. One year after the event, she was doing well under lamotrigine monotherapy and had recovered her cognitive function.
Discussion
Cognitive impairment with mood change, punctuated by complex vivid visual hallucinations, was our patient's main complaint, which made acute psychosis or delirium the initial impression. As far as we and her family could tell, our patient was conscious and promptly responsive during NCSE. Additionally, the pattern of cognitive impairment was not distinct from the usual pattern of dementia, 3 with the exception of left-side neglect, which may have been a sequela of her previous stroke. However, SISCOM, the EEG findings, and the responses of EEG and her clinical symptoms to antiepileptics all supported the diagnosis of NCSE. We found a discrepancy between the EEG findings and SISCOM. Although the ictal SPECT injection was performed when continual rhythmic activity was widespread, ictal hyperperfusion was limited to restricted areas within the right hemisphere. Considering the limitations of scalp EEG in terms of precise localisation, it seems reasonable to accept that the hyperperfused right temporoparieto-occipital region was relevant to the ictal cognitive symptoms.
Neuropsychological test findings during NCSE have rarely been reported 4 because an alteration of consciousness and attendant unresponsiveness are typical symptoms of NCSE. 4 Our patient showed poor performance in many cognitive domains and revealed emotional instability. Similar to our case, SE confined within unilateral limbic structures 5 and recurrent complex partial seizures arising unilaterally from the temporal lobe were reportedly 6 associated with cognitive deficits and/or abnormal behaviour. Thus, the unilateral involvement of limbic structures appears to be important when prominent cognitive and behavioural alterations are salient ictal manifestations. When preceded by stereotypic visual illusions, right temporo-parieto-occipital recurrent seizures was reported to result in acute confusion followed by motor seizures, 7 where the ictal EEG activities rapidly spread into the adjacent area and contralateral hemisphere; thus, the area relevant to the psychiatric symptoms was difficult to identify. Episodic, brief, and stereotypical complex visual hallucinations in the left hemifield were another dominant symptom and led us to perform EEG. Although visual hallucinations are common in occipital lobe epilepsy, a more diffuse region is required, and the involvement of the limbic structures is essential for complex visual hallucinations. 8, 9 Because we did not inject dye during the visual seizures, we could not ascertain the precise structure involved in the complex visual hallucinations. Seizure-related hyperperfusion on SPECT results not only from ongoing ictal discharges but also from the destruction of neurovascular coupling from recent repetitive seizures. 10 Moreover, the hyperperfused temporo-parieto-occipital region was consistent with the locations of the electrodes that were most active during visual seizures and the area reportedly important for complex visual hallucinations. 8, 9 Thus, this area may also play a major role in complex visual hallucinations.
In conclusion, our case showed unusual manifestations of NCSE that may be confused with acute psychosis or delirium. Thus, a high suspicion of NCSE and the performance of EEG (video EEG if feasible) are important when encountering acute cognitive symptoms in elderly individuals. Fig. 2 . Subtraction ictal SPECT coregistered on MRI (SISCOM) revealed a regional distribution of cerebral hyperperfusion during the ictal event compared with the interictal state. The right medial occipitotemporal gyrus, posterior part of the hippocampus and entorhinal cortex, fusiform gyrus, occipital cortex, and parietal cortex showed markedly increased perfusion in relation to seizure activities.
